In Vitro Inhibition of Carboxylesterase 1 by Major Cannabinoids and Selected Metabolites.
The escalating use of medical cannabis and significant recreational use of cannabis in recent years has led to a higher potential for metabolic interactions between cannabis or one or more of its components and concurrently used medications. Although there have been a significant number of in vitro and in vivo assessments of the effects of cannabis on cytochrome P450 and UDP-glucuronosyltransferase enzyme systems, there is limited information regarding the effects of cannabis on the major hepatic esterase, carboxylesterase 1 (CES1). In this study, we investigated the in vitro inhibitory effects of the individual major cannabinoids and metabolites ∆9-tetrahydrocannabinol (THC), cannabidiol (CBD), cannabinol (CBN), 11-nor-THC-carboxylic acid, and 11-hydroxy-THC on CES1 activity. S9 fractions from human embryonic kidney 293 cells stably expressing CES1 were used in the assessment of cannabinoid inhibitory effects. THC, CBD, and CBN each exhibited substantial inhibitory potency, and were further studied to determine their mechanism of inhibition and kinetic parameters. The inhibition of CES1 by THC, CBD, and CBN was reversible and appears to proceed through a mixed competitive-noncompetitive mechanism. The inhibition constant (K i) values for THC, CBD, and CBN inhibition were 0.541, 0.974, and 0.263 µM (0.170, 0.306, and 0.0817 µg/ml), respectively. Inhibition potency was increased when THC, CBD, and CBN were combined. Compared with the potential unbound plasma concentrations attainable clinically, the K i values suggest a potential for clinically significant inhibition of CES1 by THC and CBD. CBN, however, is expected to have a limited impact on CES1. Carefully designed clinical studies are warranted to establish the clinical significance of these in vitro findings.